Direct random insertion of an influenza virus immunologic determinant into the NS1 glycoprotein of a vaccine flavivirus.
A live chimeric vaccine virus against Japanese encephalitis (JE), ChimeriVax-JE, was used to define methods for optimal, random insertion of foreign immunologic determinants into flavivirus glycoproteins. The conserved M2e peptide of influenza A virus was randomly inserted into the yellow fever-specific NS1 glycoprotein of ChimeriVax-JE. A technique combining plaque purification with immunostaining yielded a recombinant virus that stably expressed M2e at NS1-236 site. The site was found permissive for other inserts. The insertion inhibited NS1 dimerization in vitro, which had no significant effect on virus replication in vitro and immunogenicity in vivo. Two different NS1-specific monoclonal antibodies and a polyclonal antibody efficiently recognized only the NS1 protein dimer, but not monomer. Adaptation of the virus to Vero cells resulted in two amino acid changes upstream from the insert which restored NS1 dimerization. Immunized mice developed high-titer M2e-specific antibodies predominantly of the IgG2A isotype indicative of a Th1-biased response.